STATE OF NEW YORK 
HUGH L. CAREY, Governor 


DEPARTMENT OF TRANSPORTATION 
WILLIAM C. HENNESSY, Commissioner 





1220 WASHINGTON AVE., STATE CAMPUS, ALBANY, NEW YORK 12232 


MEMBRANE WATERPROOFING APPLICATIONS IN NEW YORK 
SECOND INTERIM REPORT 






TECHNICAL REPORT 34 
JUNE, 1978 


materials 
bureau 
technical 
services 
subdivision 


MEMBRANE WATERPROOFING APPLICATIONS IN NEW YORK 
end Interim Report 


Conducted in Conjunction with 
The U.S. Department of Transportation 
Federal Highway Administration 
National Experimental and Evaluation Program (NEEP) No. 12 
Bridge Deck Protective Systems 


prepared by 
Richard H. Frederick, Senior Civil Engineer (Materials) 
David R. Brewster, Assistant Civil Engineer 


June, 1978 
(Technical Report 34) 


MATERIALS BUREAU, TECHNICAL SERVICES SUBDIVISION 
New York State Department of Transportation 
State Campus, Albany, New York 12232 


Dera eos or ter 





pa 


@ 
rir 


ABSTRACT 


Preformed sheet and liquid membrane waterproofing systems are being evalu- 
ated for use in concrete bridge deck rehabilitation work. The function of 
these membranes is to reduce the corrosion of reinforcing steel by providing 
a waterproof barrier between an existing concrete deck and a bituminous con- 
crete overlay wearing-surface. 


This report describes the performance of five membrane systems after one 
year in service. Three of these are proprietary preformed sheets (Heavy 
Duty Bituthene; Royston Bridge Membrane No. 10; and Protecto-Wrap M-400A) ; 
one is a proprietary liquid system (NEA-4000 LT); and one is a non-proprie- 
tary bituminous epoxy membrane waterproofing. Each of these membranes was 
installed on a test structure in 1976 and overlaid with a 2% inch thick 
bituminous concrete wearing course. 


On the basis of visual observations, and electrical resistance and corrosion 
potential tests, all of the membranes, except for the bituminous epoxy 
system, are performing satisfactorily after one year in-service. The bitumi- 
nous epoxy membrane appeared to be permeable when it was first installed. 

The first year's survey indicates no improvement in performance and the 
effectiveness of the bituminous epoxy as a waterproofing membrane is 
questionable. 
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IT. INTRODUCTION 


Background 


Bridge deck deterioration is recognized as a serious problem in New York. 
Although other factors contribute, the major cause of deterioration is due 
to chloride ions from de-icing salts which penetrate the concrete and cause 
corrosion of the reinforcing steel. 


Waterproofing membranes are proposed as a solution to the bridge deck 
deterioration problem. By providing an impermeable barrier they prevent the 
intrusion of chlorides and moisture into the concrete deck. In New York, 
membranes are considered for use only in rehabilitation work. For new con- 
Struction, or complete deck replacement, the current practice is to con- 
Struct the structural deck and wearing surface monolithically, using epoxy 
coated reinforcing bars in the top mat. 


Purpose and Scope 


This study is being conducted in conjunction with National Experimental and 
Evaluation Program (NEEP) No. 12, Bridge Deck Protective Systems. The pur- 
pose of this program is to evaluate membrane waterproofing systems for use 

in concrete bridge deck maintenance and repair work. The membranes in this 
evaluation are preformed sheets or liquid systems, that are placed as a water- 
proof barrier between an existing concrete deck and a bituminous concrete 
overlay wearing surface. 


This report describes the performance of five membrane systems after one 

year in service. Three of the membrane systems are preformed sheets that 

have been designated as non-experimental by the Federal Highway Administration 
(Bituthene, Royston and Protecto-Wrap). The other two membranes are liquid 
systems. The first is an experimental, low temperature PVC polymer. This 
system is marketed on the East coast by POSH Chemical, Inc. as NEA-4000LT and 
is similar to Superior Products Co.'s Superseal-4000LT. The second liquid 

is a non-proprietary two-coat bituminous epoxy membrane system. The 

materials specifications for each membrane type are summarized in Appendix A. 


Previous Work 


A detailed description of the test areas; observations made during install- 
ation; specification requirements, etc. are included in the first interim 
report on this project: Technical Report 32, Membrane Applications in New 
York, dated April, 1977. 


2 Membrane Waterproofing Applications 


In review, each of the five membrane systems was applied to a test structure 
and overlayed with a 245 inch thick bituminous concrete wearing course. No 
problems were encountered during the installation or paving of any of the 
waterproofing systems. To protect against damage from puncturing, the pre- 
formed sheet systems were paved with a bituminous concrete mix having a maxi- 
mum aggregate size of 3/8 inch. No other protective courses were used to 
protect the preformed membranes. Based on electrical resistance measurements 
that were taken on the surface of the completed overlay, all of the membranes, 
except for the bituminous epoxy system, were performing satisfactorily at the 
time of installation. On the basis of the resistance test, the initial im- 
permeability of the epoxy membrane was questionable. 


Table 1 (Note 1) is a summary of the data that was collected at the time of 
the membrane installations. The results are given in three categories: 

data collected on the concrete structural deck before the membrane was 
applied; data collected on the surface of the membrane before the overlay was 
paved; and data collected after the work was completed with the bituminous 
concrete overlay in place. A last entry gives the contractor's installation 
cost (materials, labor, etc.) for each of the five systems. 


Note 1. Table 1 is reprinted from the first interim report 
(T.R. No. 32), In the initial report several typographical 
errors were included in this Table. These errors have been 
corrected in this printing. 
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TI METHODS OF EVALUATION 


The performance of membrane waterproofing systems is being determined on the 
basis of annual evaluations. In each survey the observations and measure- 
ments listed below are recorded and interpreted as follows: 


i 


ime) 


Visual Observations: to locate cracks, areas of water seepage and other 


types of visible distress. 


Electrical Resistance: electrical resistance measurements will be taken 


on a five-foot by five-foot coordinate arid to test for the imperme- 


ability (waterproofing quality) of the membrane system. The method of 
test consists of measuring the electrical resistance between an electrode 
placed on the surface of the deck and the top mat of reinforcing steel in 
the deck. Testing on waterproofing membranes has resulted in the follow- 
ing interpretation of electrical resistance measurement values: 


Electrical Resistance Value Membrane Performance 
Greater than 500 kil-ohm-s.f. acceptable 

Less than 100 kil-ohm-s.f. unacceptable 
Between 100-500 kil-ohm-s.f. inconclusive 


It should be noted that when measurements are made through a bituminous 
wearing surface, an error may be introduced due to the electrical resist- 
ance of the wearing surface. If such an error is introduced, it will be 
in the direction of indicating a higher resistance value, and therefore 
better membrane performance than has actually occurred. The magnitude 

of this error has been estimated at 0.9% at 100 kil-ohm-s.f.; 4.5% at 

500 kil-ohm-s.f.; and 58.0% at 6400 kil-ohm-s.f. No sean for such 
an error, if present, will be made in these initial reports. 1 


Corrosion Potential: corrosion potential measurements will be taken on 


a five-foot by five-foot coordinate grid, using a copper-copper sulphate 
half-cell reference electrode. This test method can be used on exposed 
concrete slabs to define areas of reinforcing bar corrosion activity. 


(1) Reference: 
Chamberlin, W.P., Irwin, R.J., and Amsler, D.E. 


Waterproofing Membranes for Bridge Deck 

Rehabilitation. Research Report 52, Engineering Research and 
Development Bureau, New York State Department of Transportation, 
May, 1977. 


Membrane Waterproofing Applications 


Research on concrete slabs with uncoated steel reinforcement has shown 
that for half-cell values (CSE) of less than 0.20v., active corrosion of 
the steel bars is not occurring; and that for values above 0.35v., active 
corrosion is occurring. The range of values between 0.2v. and 0.35v. re- 
presents an area where corrosion activity is undefined. 


In conducting the corrosion potential test on bridge decks with water- 
proofing membranes, we have noted that a high electrical resistance 
measurement (greater than 500 kil-ohms-s.f.) is usually associated with 
a low corrosion potential (less than 0.20v.). This appears to be a 
logical result when it is considered that the corrosion potential measure- 
ment is dependent on "solution contact", between the end of the Cu-CuS0q 
half-cell on the surface, and the reinforcing bars in the deck. Without 
this wetted connection a circuit is not completed, and the corrosion 
potential cannot be recorded. When the test is taken on an impervious 
membrane, the wetted connection is interrupted, which results in an 
incomplete circuit and low corrosion potential value. Measurements on 
our test structures show that electrical resistance values approaching 
infinity, are usually associated with a corrosion potential near 0.0v. 
If the membrane 7s slightly damaged, e.g. - has a few holes, the circuit 
is partially esvablished but the resistance of the membrane remains high 
enough to prevent an accurate potential measurement. The result is that 
the reading remains low. nly when the membrane becomes damaged to the 
extent that it easily allows the passage of moisture, can a good circuit 
be established and an accurate corrosion potential value recorded. 


On the basis ef this, the results of corrosion potential tests will be 
interpreted as follows: 


a. A corrosion potential of less than 0.20v. is indicative of 
acceptable membrane performance; but not necessarily an indi- 
cation of reinforcing bar corrosion activity. 


b. A corrosion potential of greater than 0.35v. is indicative of 
unacceptable membrane performance and a probable indication that 
active corrosion of the reinforcing steel is occurring. 


c. The range of corrosion potential values between 0.20v. to 0.35v. 
is undefined, in regard to membrane performance and corrosion 
activity. 


Chloride Analysis, Cores, Etc. 


Prior to the membrane installation, chloride samples were taken from the 
concrete structural decks to establish a base level for chloride con- 
tamination (Table 1). Research has shown that a chloride content of 

from 1 to 1.3 pounds of free chloride ion per cubic yard of concrete is 
sufficient to promote active corrosion of uncoated reinforcing bars. In 
the future, and when it is warranted by the other methods of evaluation, 
cores will be taken for visual examination to verify membrane performance, 
and for chloride sampling for comparison with the base level contents. 


III OBSERVATIONS AND RESULTS 


In 1977 each of the membrane systems was evaluated. This survey was perform- 
ed at a time when each of the test structures had been in service for approxi- 
mately one year. In this survey each test installation was evaluated 
visually, and by electrical resistance and corrosion potential measurement. 

A brief discussion of each membrane system is given below. 


The results of the electrical resistance and corrosion potential surveys are 
Summarized in Table 2. The resistance data is only given as a percentile of 
measurement values that were recorded in a performance interval. A statisti- 
cal analysis of the electrical resistance measurements is not practical be- 
cause of the large difference in magnitude between data values, e.g. high 
measurements near infinity, when included with lower values of less than 100 
kil-ohms, combine to provide a meaningless result. In addition to Table 2, 
the results of the resistance and potential tests are shown in the contour 
maps, Figures 1 through 8. The contour maps are plotted to visually display 
areas of electrical resistance in the intervals of less than 100; 100 to 500; 
and greater than 500 kil-ohms-s.f. Corrosion potential data are plotted in 
the intervals of less than 0.20v.; .20 to .35v.; and greater than 0.35v. 


Heavy Duty Bituthene 


Heavy Duty Bituthene waterproofing membrane is being evaluated on two spans 
(Spans 1NB and 2NB) of a structure located near Corning, N.Y. No visual 
defects were noted on either of the test spans. Electrical resistance test- 
ing indicates that the majority of the membrane area is satisfactory. From 
Table 2, 83% of the values on Span 1 and 82% of the measurements on Span 2 
exceeded 500 kil-ohm-s.f. Corrosion potential testing also indicates satis- 
factory performance; with the mean potentials being 0.16v. and 0.10v. on 
Spans 1 and 2, respectively. 


Figures 1 thru 4 are the contour plots of the electrical resistance and 
corrosion potential surveys. From Figures 1 and 3, it can be seen that the 
majority of deck areas showed an electrical resistance value in excess of 
500 kil-ohm-s.f. In Figures 2 and 4, the corrosion potentials. are plotted. 
Span 1, showS that the greatest number of data points were recorded as less 
than 0.20v. (70 measurements); however, 44 values were measured in the unde- 
fined performance interval (0.20 to 0.35v.) and 9 data points exceeded 0.35v. 
On Span 2 (Figure 4), the corrosion potentials are seen to be more uniform; 
156 measurements are less than 0.20v., 32 are between 0.2-0.35v., and 10 
values exceeded 0.35v. 


In general, all the methods of evaluation, indicate the Heavy Duty Bituthene 
is performing satisfactorily after 1 year's service. 
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Observations and Results 17 


Protecto-Wrap M400A 


Protecto-'lrap waterproofing membrane is being evaluated on one test structure 
near Waverly, N.Y. In 1977, 92% of the electrical resistance measurements 
were recorded as greater than 500 kil-ohm-s.f., and the mean of the corrosion 
potential tests was 0.09v. No visual defects were visible. Figures 5 and 6 
are the contour plots of the resistance and potential surveys. After one 
year of service it appears that the Protecto-Wrap M-400A waterproofing mem- 
brane is performing satisfactorily. 
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Figure 5 ~ Electrical Resistance 
1977 Survey (In-Service: 1 year) 
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Figure 6 ~ Corrosion Potential 
1977 Survey (In-Service; 1 Year) 
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22 Membrane Waterproofing Applications 


Royston Bridge Membrane No. 10 


Royston waterproofing membrane is also being tested on one bridge near 
Waverly, N.¥. Generally this system is considered satisfactory, but based 

on the 1977 survey its overall performance is judged to be less than the 
other two preformed sheets. Visual observations showed four defects on the 
deck surface; all in the form of 6-10 inch diameter circular cracking pat- 
terns where the bituminous overlay was lifted, and "spongy." When pressure 
was applied, water could be pumped from these soft spots. Electrical resist- 
ance tests show that 76% of the measured values were greater than 500 kil-ohms- 
s.f. and the average corrosion potential was recorded at 0.18v. Figures 7 
and 8 are the electrical resistance and corrosion potential contours for the 
Royston membrane. In Figure 7, the location of the visual defects correspond 
with the lower resistance measurements at the North end of the deck. 
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Observations and Results | at | 


NEA-4000 LT (Low Temperature) 


The liquid NEA-4000 LT membrane is being evaluated on two spans (Span 2 SB 
and Span 5 SB) of a test structure near Corning, N.Y. No visual defects were 
noted on Span 2; nor on Span 5, except that a small (2'x4') area of the pave- 
ment had"“shoved" next to the curb line at the North end of-the steel floor 
grating. After one year of service 86% of the electrical resistance tests on 
Span 2 and 80% of the values on Span 5 were recorded as greater than 500 kil- 
ohm-s.f. Most of the lower resistances on Spans 2 and 5 (Figures 9 and 11) 
were measured at the pavement centerline. ‘Jork on this bridge was progressed 
in two stages to maintain traffic and the center of the pavement represents a 
construction joint. It is possible that the membrane was damaged by con- 
struction activities at this location. 


The average corrosion potential of the NEA-4000 LT on Span 2 was 0.12v. and 


on Span 5, 9.14v. Corrosion potential contours are plotted in Figures 10 and 
ee 


Based on the information from the 1977 survey, it appears that the NEA-4000 LT 
liquid membrane system is performing satisfactorily after one year in service. 
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36 Membrane Waterproofing Applications 


Bituminous Epoxy Membrane (Two Coat Application) 


As noted in the first interim report, based on electrical resistance testing 
the bituminous epoxy membrane appeared to be ineffective immediately after 
installation. The 1977 survey indicates the same degree of performance. 


The membrane is being evaluated on two spans of a three span structure, lo- 
cated between the Cities of Tonawanda and N. Tonawanda, N.Y. Spans A and B 
have been waterproofed with the epoxy membrane; Span C is on a 5-1/2% grade 
and has no waterproofing treatment. Span C is included in this evaluation 
as a control section for comparison purposes. 


No visual defects were evident on any of the three spans. Electrical resist- 
ance tests on Spans A and B show that only 3% of the measurements on Span A 
and no (0%) values on Span B exceed the 500 kil-ohms-s.f. acceptable limit. 
By contrast, 86% and 99% of the values on these spans are below 100 kil-ohms- 
s.f., which indicates unacceptable membrane performance. Electrical resist- 
ance tests on Span C show 2% of the values as greater than 500 kil-ohms, and 
94% as less than 100 kil-ohms-s.f. These results are comparable to those on 
Spans A and B that have the epoxy waterproofing treatment. 


The average corrosion potential on Spans A and B was recorded as 0.28v. and 
0.22v., respectively; Span C showed 0.32v. These values represent undefin- 
able membrane performance. 


The electrical resistance and corrosion potential contours for the spans with 
the bituminous epoxy membrane system and for the untreated Span C are shown 
in Figures 13 thru 18. 
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Figure 18 - Corrosion Potential 


1977 Survey (In-Service 


eeeee 


é 


eleccve 


emoOco ee eee ce eeeee ODOC0 mm 
*MmOCO + COM COOCCOMOCOOOCCOOm 
MOCO OODODOCOCOKDODOCVOODOOOVOOOC0OCO 
TOON *(MDONOOOWCOURDOOUOWOUOONCOONDOMm 
sCoCce OCOoOVCCOOCCOCCCOOCOOOCCOCcCOoOC Om 


eee 
eteoeveeeo tee eFeeeeeoseesseeeoeeret FO GetOeoeFFOHHeeseeteee 


Fee on ee ee ee) eS eres = 


Bot Ss tai 


OFZ 


o 5 

| ell Melon ll MelonlonM Motel Ml to te eee ee Melee Meal | 

i] ] 
oa w o uw wm Co uw) —_ oO 
— ” m n~ 5 onl 


20 
1 
tmmweposean prec n yess Qeceny Sees {eres perma frame ypwresh ssse yt afaeswapeses (sasay omen feesny reese Qaceeyetas | wee a yeaa] eee wren aces yosae Jeet ¢emesftesaprossak 


IREFERENCE 
AP: 


I 


Te te at ay at a at LL) tt at at tt et ND bt at tt Pt eR Rt et 





mae woe Oe me eee dee 








rr Sa Ld ~~ ~ ‘ua! Ld iow ed rd ew od 
48 
J 
la 
> 
iJ 
a 
x a ] 
oOo uJ 
cL 4 > 
lw Lad 
—_ 
Co 
— =x 
Qo 
ay o <= 
w ~ z Lea) 
© P| _ 
e =z > z 
oO at Ll 
a 
pe ee | a w 
Losi i ¢ lJ 
>> —> Hu ” 
lia lJ a] tame i 
a a5 oo oO oO = 1) pe ae me 
ma Zz oO > 1 aaa Bee 1 
xe ee a e. 1) DED RD 8 
Nw ow oo ce wy — 1) ee eee tt 
o <ul wy Zz 0 eee eee tt oO 
e lt Lad — 1) ee eee 
oO oo =_ oOo - 
Or aul Qa 
r= =a 
> 3 tO0o0000 tt 
oz ow oO - Hoodoo Nn 
oe on la oO <x vwooooo lt 
Lond eo: - e [=] nrOooooc il 
> oo = o WwHOOWOO tt uy 
al oe ia) be wOodoOonTw 
ac oO Oo nHOOOOO!H. 
lw o> w Wwooooon 
ao a. [2 a) = woooocrcn 
ba © =z Cc " u 
bt -— hh eeee oj 
Ww ore oo i oO - ey eS. © S18 H 
‘wa z Om << o D> Weeeve of 
= <IAl ee - e oc Wee ee of 
WJ rs oo oa nw “Swi certo on ae 
x = — N Ce weer es om 
_ ls = Whee eo off 
a poe | te Ww) ww © e© © @ oN 
ha =P o = wee ee oft 
aid Oo Ww i] 
Ww >= lJ 
= Al : + 3 oO > Ww 
i iw Sj c= @ o = 
<i Lam == = z= ad Co e 
> r=) oe =z mw @ i< ] 
pee j zx tu o> x= la 
b- @ oOo e< o ow > a 
| oad w == ied WW oJ w ke 
<= o lu ce 
oO <x a te 





420 MINUTES TOTAL JO TIME 
= 12/14 


206 MINUTES ELAPSED TIME FOR HISTCGRAM 
TIME OF DAY 


2¢8 MINUTES TOTAL PROCESSOR TIME 


IV MEMBRANE COSTS 


In 1976, each of the preformed sheet membranes (Bituthene; Protecto Wrap; 
and Royston) was installed on the test structures at a cost of $4.50/s.y. 
The liquid NEA-4000 LT was also placed at $4.50/s.y. and the bituminous 
epoxy for $23.85/s.y. These prices included all materials, equipment, and 
labor to place the waterproofing membrane. They did not include the cost 
of the wearing course. 


In 1977, New York adopted a standard specification for membrane waterproofing. 
Under these requirements, the contractor is allowed the option of supplying 
either the Bituthene, Protecto-Wrap, or Royston preformed sheets. Three 
liquid systems are also optional, but not being studied in this evaluation. 
Basically, these liquids are high temperature (HT) versions of the NEA-4000 
LT that is included in this study. The standard specification does not allow 
the low temperature liquids at the present time, nor does it allow the use of 
the bituminous epoxy system. 


As a point of interest, nine bridges were reconstructed in 1977 using pre- 
formed sheet waterproofing systems. Each of the systems was selected and 
installed by the contractor under our standard specification requirements. 
Table 3, shows the types of material and installation costs for the 1977 
construction season. Again this cost is for the membrane, equipment, and 
labor, and does not include the price of overlaying. In general, the install- 
ed cost of the preformed sheet systems in 1977, is approximately double the 
1976 price. 
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TABLE 3 - 1977 CONTRACT INSTALLATION COST 


MEMBRANE QUANTITY 


INSTALLED COST 
TYPE (sive) ($/s.y.) 













BRIDGE 
CONTRACT IDENTIFICATION 
NQ. 


NO. 











































D95346 1031450 Royston-No.10 |, 1056 8.19 

1031421 a 8.19 
095128 1049659 e 7.20 

1049649 7.20 
D95302 1048020 9.00 
D95462 1012890 13.75 
D95395 1019700° 8.10 
D95143 1031580 . Bituthene 


D95541 1008370 





V SUMMARY 


Three preformed sheet and two liquid membrane waterproofing systems are being 
evaluated for use in bridge deck rehabilitation work. Each system was in- 
stalled on a test structure in 1976 and overlaid with a 2-1/2 inch thick bi- 
tuminous wearing course. 


The first performance evaluation was made in 1977. At this time each mem- 
brane had been in service for approximately one year. On the basis of visual 
observations and electrical resistance and corrosion potential tests, the 
three preformed sheet systems (Heavy Duty Bituthene; Royston Bridge Membrane 
No. 10; and Protecto Wrap M-400A) are performing satisfactorily. The liquid 
membrane NEA-4000 LT is also satisfactory. The second liquid, a non-proprie- 
tary bituminous epoxy membrane appears to be permeable and ineffective as a 
waterproofing material at this time. 
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APPENDIX A 


MEMBRANE WATERPROOFING MATERIALS 


Heavy Duty Bituthene 


Heavy Duty Bituthene is a preformed sheet membrane. The preformed sheet. is 
65 mils thick and composed of a woven polyethylene mesh, coated on one side 
with a layer of rubberized asphalt. Bituthene Primer and Bituthene Mastic 

are used in conjunction with the installation. All materials are manufac- 

tured by W. R. Grace & Co., Cambridge, Mass. 


Protecto-Wrap M-400A 


Protecto-Wrap M400A is a preformed sheet membrane, 70+5 mils thick. The pre- 
formed sheet is described as being a laminate of aromatic tars, modified 
with synthetic resins, and reinforced with a synthetic non-woven fabric. 
Protecto-Wrap #80 Primer and 160H Mastic (or Protecto-Wraps equivalents) are 
used in the installation. All materials are manufactured by the Protecto- 
Wrap Co., Denver, Colorado. 


Royston Bridge Membrane No. 10 


Royston Bridge Membrane No. 10 is a preformed sheet, 75 mils thick. The pre- 
formed sheet is a laminate of reinforced fiberglass mesh and bituminous mas- 
tic with a top surface of polyester film. Royston Bridge Membrane Primer 713 
and Royston Roskote A-51 Black Mastic are used in the installation. All 
materials are manufactured by Royston Laboratories, Inc., Pittsburgh, Pa. 


NEA-4000 LT, (Low Temperature) 


NEA-4000 LT, is a liquid poly-vinyl chloride polymer waterproofing. It is 
hot applied at application temperatures of from 275-300°F., and at the rate 
of about 18 s.f./gal. (90 mils). A protective sheet of 65 1b. roofing paper 
is included in the system to prevent damage in bituminous overlay operations. 
NEA-4000 LT, is manufactured by POSH Chemical, Inc., Port Washington, N.Y. 
This liquid system is similar to Superseal-4000 LT (Superior Products Co., 
Nakland, CA) and WABO-4000 LT (Watson-Bowman Associates, Inc., Buffalo, N.Y.) 
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Bituminous Epoxy (Two Coat Application) 


The bituminous epoxy membrane is a non-proprietary liquid waterproofing 
system. It consists of a two-component, bituminous modified epoxy resin, 
applied in two coats (total thickness approximately 100 mils). Stone aggre- 
gate is spread in the second coat for adhesion to the bituminous overlay. 
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